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(54) RESIN-COATED METALLIC PLATE AND DRAWN AND IRONED CAN OR DRAWN CAN COMPRISING 
THE SAME 

(57)Abstract 

PURPOSE: To obtain a resin-coated metallic plate, coated with a resin, excellent in drawing or ironing 
forming properties and further adhesion to the metallic plate and impact resistance so as not to produce 
pinholes and a drawn and ironed can or a drawn can comprising the resin-coated metallic plate 
CONSTITUTION: This resin-coated metallic plate comprises a metallic plate and a resin composition coating 
film formed on one or both surfaces of the metallic plate. The resin composition film comprises [A] 60-98 
pts. wt saturated polyester resin and [B] 2-40 pts.wt styrene-based block copolymer. The drawn and 
ironed can or drawn can comprises the resin-coated metallic plate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is resin cladding characterized by consisting of a metal plate and a resin constituent coat 
prepared on this metal plate one side or both sides, and this resin constituent coat consisting of [A] 
saturated polyester resin 60 - the 98 weight sections, and [B] styrene system block copolymer 2-40 weight 
sections. 

[Claim 2] Resin cladding according to claim 1 to which a metal plate is characterized by being a steel plate or 
an aluminum plate. 

[Claim 3] It diaphragm-cover^printing-^abricates, or draw forming is carried out and resin cladding according 
to claim 1 or 2 is extracted so that a resin constituent coat may be on a can inside side, and they are a 
cover-printing can or a diaphragm can. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention becomes the resin cladding by which it extracts and comes to cover a 
still more detailed specific resin constituent about a cover-printing can or a diaphragm can, and after this 
which will become resin cladding and from now on, is extracted, and relates to a cover-printing can or a 
diaphragm can. 
[0002] 

[Background of the Invention] Conventionally, a steel plate or aluminum plates, such as a tin plate, are 
extracted, and ironing, the diaphragm cover-printing can (henceforth DI can) obtained by carrying out 
spinning, or a diaphragm can (DRD can) does not have a joint, is excellent in many physical properties, and is 
used widely. 

[0003] In order to prevent the fall of the taste by the metal elution from a metal plate, the fall of a flavor, 
deterioration of contents, generating of a pinhole, etc. with such DI can and a DRD can, a resin layer may be 
prepared in a can inside side. As resin cladding which can form the can and such a can with which the resin 
layer was prepared in a such can inside side, the container obtained the steel plate covered with the 
saturated polyester layer and from now on is proposed by JP.51 -130647 A for example. Moreover, the steel 
plate covered with the polybutylene terephthalate layer is proposed by JP,1 -180336 A and the container 
obtained the steel plate covered with the specific saturation copolymerized polyester layer and from now on 
is proposed by JP.1-192545A JP,2-57339,A, and JP,3-10835A 

[0004] By the way, while the outstanding moldability which can follow diaphragm ironing and spinning is 
required, outstanding adhesion which does not exfoliate from a steel plate is required of the resin for covering 
used for a diaphragm cover-printing steel-for-can plate. Furthermore, the outstanding shock resistance 
which can bear a canned process and the impact at the time of conveyance is required of this resin at the 
time of ♦***. Moreover, while there is no pinhole leading to corrosion at the time of preservation, the taste of 
a drink is not affected, i.e., properties, such as excelling in flavor nature, are required. 
[0005] However, the resin covered by the conventional steehfoi^can plate was not what not necessarily 
satisfies such a demand. For example, the pinhole might be produced in the resin coat at the time of 
diaphragm ironing or spinning. Moreover, as for the can heated in processes, such as desiccation, printing, 
and baking, after canning, shock resistance might fall. 
[0006] 

[Objects of the Invention] This invention aims at offering the diaphragm cover-printing can or diaphragm can 
with which it is made in view of the above conventional techniques, it excels also in shock resistance while 
excelling in diaphragm cover-printing nature or draw-forming nature and excelling in adhesion with a metal 
plate, and there is no pinhole further, and the resin which has properties, such as excelling in flavor nature, 
consists of resin cladding by which the laminating was carried out, and such resin cladding 
[0007] 

[Summary of the Invention] It is characterized by for the resin cladding concerning this invention consisting 
of a metal plate and a resin constituent coat prepared on this metal plate one side or both sides, and this 
resin constituent coat consisting of [A] saturated polyester resin 60 - the 98 weight sections, and [B] 
styrene system block copolymer 2-40 weight sections. 

[0008] The diaphragm cover-printing can or diaphragm can concerning this invention consists of the above 

resin cladding. 

[0009] 

[Detailed Description of the Invention] The resin cladding concerning this invention and the diaphragm cover- 
printing can which consists of this resin cladding, or a diaphragm can is explained below. 
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[0010] The resin cladding concerning this invention consists of a metal plate and a resin constituent coat 
prepared on metal plate one side or both sides. In this invention, the well-known metal plate generally used 
for t|e can application is conventionally used widely as a metal plate, and a steel plate (tin plate), a tin-less 
s eel p ate (the chrom.um plated tinfree steel, electrolysis chromate treatment steel plate), or an aluminum 
concretely * * ° f *** ™* GmM ° Ut by a PP™ch is uTed 

[0011] The thickness of this metal plate is usually 0.1-2mm preferably 0.01-5mm. It comes to cover the resin 
constituent which consists of [A] saturated polyester resin and a [B] styrene system block copolymer on this 
metal plate one side or both sides. 

[0012] [A] saturated polyester used by this invention is formed from the configuration unit guided from 
dicarboxyl.c acid such as a terephthalic acid or its ester derivatives (for example, low-grade alkyl ester 
phenyl ester etc.). and dihydroxy compounds, such as ethylene glycol or its ester derivatives (for example 
monocarboxylic acid ester ethyleneoxide etc.). ' 

C °? 13 ll hi ! saturated P°'y ester m «V contain the configuration unit guided from other dicarboxylic acid and/or 
other dihydroxy compounds in the amount not more than 40 mol %. As dicarboxylic acid other than a 
terephthalic ac.d. al.cycle group dicarboxylic acid, such as aliphatic series dicarboxylic acid; cyclohexane 
dicarboxylic acid, such as aromatic series dicarboxylic acid; adipic acids, such as a phthalic acid, isophthalic 
acid naphthalene dicarboxylic acid, diphenyl dicarboxylic acid, and difenoxicarboxylic acid, a sebacic acid an 
azelaic acid, and Deccan dicarboxylic acid, etc. is mentioned concretely 

[0014] Dicarboxylic acid other than these terephthalic acids may be used as the ester derivative moreover 
as dihydroxy compounds other than ethylene glycol Specifically A trimethylene glycol, propylene glycol 
tetramethylene glycol, Neopentyl glycol, hexamethylene glycol, a dodeca methylene glycol A Methylene 
gycol methylene glycol, tetraethylene glycol, aliphatic series glycols [, such as a polyethylene glycol ]• — 
alicycle group glycols [. such as cyclohexane dimethanol. ]; - aromatic series diols, such as a bisphe'nols 
hydroqumone, 2, and 2-bis(4-beta-hydroxy ethoxy phenyl) propane, are mentioned. 

[0015] These dihydroxy compounds may be used as the ester derivative. Moreover, (a) used by this invention 
Saturated polyester may include the configuration unit guided from multifunctional compounds such as 
tnmesic acid, pyromellitic acid, trimethylolethane, trimethylol propane, trimethylolmethane, and 
pentaerythritol. in small quantity, for example, the amount not more than 2 mol %. 
[0016] Such (a) Saturated polyester is a line on parenchyma, and this is checked when this saturated 
polyester dissolves in o-chlorophenol. As for the limiting viscosity [eta] which measured the saturated 
polyester used by this invention at 25 degrees C in o-chlorophenol. it is usually preferably desirable that it is 
0.6 - 1 .0 dl/g still more preferably 0.5 to 1 .0 dl/g 0.5 to 1 .4 dl/g. 

[0017] (a) which has such limiting viscosity [eta] Saturated polyester is excellent also in mechanical 
strengths, such as shock resistance, and desirable while it is excellent in a melting moldability and a 
diaphragm cover-printing moldability. 

[0018] (a) used by this invention As for saturated polyester resin, it is desirable for 50-120 degrees C (Tg) of 
glass transition temperature to be usually 60-100 degrees C preferably. This (a) When it may be amorphism 
nature, or you may be.crystallinity and it is crystallinity. 210-265 degrees C (Tm) of crystal melting out 
J em nn r 1on !■"* usua " y T 2 f;260 degrees C preferably, and. as for saturated polyester resin, it is desirable 
for llu-ZZO degrees C (Tc) of low-temperature crystallization temperature to be usually 120-215 degrees C 
preferably. 

[0019] [B] styrene system block copolymer used by this invention is the so-called thermoplastic elastomer 
which usually consists of a polystyrene block unit and a rubber block unit. In such a [B] styrene system block 
copolymer, the rubber block unit to which the polystyrene block unit which is a hard segment forms physical 
bridge formation (domain), exists as a bridging point of a rubber block unit and exists between this 
polystyrene block unit is a soft segment, and has rubber elasticity. 

[0020] As this rubber block unit, polybutadiene, polyisoprenes, such completenesses, or an imperfect hydride 
is mentioned. As such a [B] styrene system block copolymer SEBS (PS-polyethylene / polybutylene-PS) (PS 
is Polystyrene here) which is the water garnish of SBS (PS-polybutadiene-PS), SIS (PS-polyisoprene-PS) 
and SBS is mentioned concretely. More concretely Clayton. Cariflex TR (product made from Shell Chemistry). 
? A ° L en /u Petroleum Co ™ke). Euro PUREN SOLT (product made from ANITCHI) tough PUREN 
tAsah, Chemical Co Ltd. make), Solpren - T (Japanese elastomer company make). JSRTR (Japan Synthetic 
Rubber Co. Ltd. make), Electrification STR (electrochemistry company make). KUITAKKU (Nippon Zeon Co 
Ltd. make), Clayton G (product made from Shell Chemistry), a tough tech (Asahi Chemical Co.. Ltd. make) 
(trade name), etc. are mentioned. 

[0021] Among these, SEBS (PS-polyethylene / polybutylene-PS) is desirable and Clayton G (the product 
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made from Shell Chemistry, trade name), a tough tech (the Asahi Chemical Co.. Ltd. make, trade name) etc 
are mentioned concretely. ' ' 

[0022] the [A] saturated polyester resin above when the resin constituent covered on a metal plate makes 
the sum total of [A] saturated polyester resin and [B] styrene system block copolymer the 100 weight 
sections in this invention — 60 - 98 weight section — desirable — the amount of 80 - 98 weight section — 
it is — [B] styrene system block copolymer — 2 - 40 weight section — it contains in the amount of 2 - 20 
weight section preferably. 

[0023] By containing a component [A] and [B] in such an amount, a resin constituent has the outstanding 
moldability which can follow extrusion molding, diaphragm cover printing, or spinning while it is excellent in 
shock resistance, and it is excellent in the adhesion to a metal plate, and can form the uniform coat which 
moreover does not have a pinhole. 

[0024] In this invention, the above resin constituents can be covered with the well-known composite 
laminating approach on metal plate one side or both sides, and especially the covering approach is not limited. 
Specifically, for example, as follows, it is carried out. 

[0025] (1) After mixing [A] saturated polyester resin and [B] styrene system block copolymer with a tumbler 
blender, a Henschel mixer, a V type blender, etc.. melting mixing can be further carried out with an extruder, a 
kneader Banbury mixer, etc.. and it can cover on a metal plate by extruding quantitatively with the extruder 
or gear pump which has a T die subsequently to a tip. 

[0026] (2) After mixing [A] saturated polyester resin and [B] styrene system block copolymer with a tumbler 
blender, a Henschel mixer, a V type blender, etc.. it can also cover on a metal plate by extruding 
quantitatively with the extruder or gear pump which has a direct T die. 

[0027] (3) Once using as a film the resin constituent which consists of [A] saturated polyester resin and a 
[B] styrene system block copolymer, it may stick with this film and metal plate. 

[0028] As for the resin constituent which faced covering the above resin constituents to a metal plate, was 
extruded in the state of melting from the extruder, and was covered on the metal plate, it is desirable to 
quench and to prevent crystallization of a resin constituent. 

[0029] Thus. 10-100 micrometers of thickness of the covered resin constituent layer are 5-500 micrometers 
usually 20-60 micrometers especially preferably preferably. Homogeneity processing of the resin cladding 
concerning this invention is carried out without excelling in a moldability especially diaphragm cover printing 
and draw-forming nature, and producing a pinhole in a coat at the time of shaping, while consisting of a metal 
plate and a resin constituent prepared on this one side or both sides as mentioned above and having the 
outstanding shock resistance. Moreover, the resin constituent is excellent also in adhesion with a metal plate, 
and since it excels in the processing flattery nature at the time of shaping, the can excellent in the 
appearance is obtained. 

[0030] Such a resin covering constituent metal plate extracts the diaphragm cover-printing can or diaphragm 
can concerning this invention, and it irons or comes to carry out spinning, in case a drawing cover-printing 
can (Dl can) or a diaphragm can (DRD can) is manufactured, without it limits especially various well-known 
approaches — adopting — the above resin cladding — diaphragm cover-printing shaping — or what is 
necessary is just to carry out draw forming in addition, when using only for one side the metal plate which 
has a resin coat, a resin coat is on a can inside side — as — extracting — cover-printing shaping — or draw 
forming is carried out. It can manufacture by the single step or the approach of carrying out several step 
ironing, using cover-printing punch as most general approach. 

[0031] For example, diaphragm ironing can be performed to the bottom of the following conditions. 
Diameter of a plank — 120-1 50mm Diaphragm conditions — One-step contraction ratio H/D=20-40/70- 
95mmphi Two-step contraction ratio H/D=30-60/50-80mmphi Diameter of diaphragm cover printing — 
Three-step ironing 50"80mmphi The total ironing rate — 60 - 80% [0032] 

[Effect of the Invention] The resin constituent cladding concerning this invention is excellent in the adhesion 
of resin and a metal plate, excellent in a diaphragm cover-printing moldability or draw-forming nature is 
excellent in the flattery nature of the resin at the time of fabrication, and can form the can excellent in the 
appearance. 

[0033] Moreover, the diaphragm cover-printing can or diaphragm can concerning this invention has the 
outstanding shock resistance which can bear ***♦, a canned process, and the impact at the time of 
conveyance, and after canning, even if heated in processes, such as desiccation, printing, and printing, it 
holds the outstanding shock resistance. 

[0034] The diaphragm cover-printing can or diaphragm can concerning this invention does not have a pinhole 
and while excelling in the mothball nature of contents, it excels also in holdout, such as a scent of contents ' 
and flavor nature (smell retaining property). 

http:/ /www4.ipdl.ncipi.gojo/cgi-bin/tran web cei eiie 2006/1 1 /nft 



NO. 4069 P. 17/122 

4/5 v 



[0035] 

[Example] Next, this invention is not limited by these examples although an example explains this invention 

concretely. 

[0036] 

[Examples 1-3] The resin constituent which consists of the saturated polyester resin 90 weight section 
shown in Table 1 and the styrene system block-copotymer (Clayton G1652: product made from Shell 
Chemistry) 1 0 weight section was obtained. 

[0037] About the obtained resin constituent Tg (glass transition temperature), Tm (melting point), and Tc 
(low-temperature crystallization temperature) were measured. A result is shown in Table 1. In addition, Tg, 
Tm, and Tc were measured under the temperature up condition by part for 10-degree-C/using the 
differential thermal analyzer (Perkin Elmer-7 mold). 

[0038] On one side of the steel plate (this [ the plate thickness of 0.30mm, / degree-of-hardness T-plane 
1 ]) with which Sn plating of 2.8 g/m2 was performed to both sides per one side, the extrusion T die was 
used and the above resin constituents were covered with the thickness of 30 micrometers. 
[0039] At this time, the resin melting temperature in a T die was 265 degrees C - 300 degrees C, and the 
steel plate temperature at the time of covering was 150 degrees C - 200 degrees C. Moreover, the steel 
plate by which resin was covered by the T die was quenched to 100 degrees C or less within 10 seconds 
[0040] 
[Table 1] 
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[0041] Front Naka t *1 J125; product made of Mitsui Pet Resin Crystalline polyester *2 Copolymerization 
PET-1; copoly ester (as a dihydroxy component, they are 20 mol % content and a product made of Mitsui Pet 
Resin about cyclohexane dimethanol) 

*3 Copolymerization PET-2; copoly ester (as a dihydroxy component, they are 30 mol % content and a 
product made of Mitsui Pet Resin about cyclohexane dimethanol) 

*4 Clayton G1652 : the adhesion test of a coat was performed about the product made from Shell Chemistry, 
thus the obtained resin covering steel plate of ordinary temperature. 

[0042] After dipping the resin covering steel plate of <adhesion test of resin constituent coat> ordinary 
temperature in 1.5 % of the weight of citric acids, and the 1.5 % of the weight water solution (UCC liquid) of 
salt for 24 hours, the die length to which the film peeled was measured and the die length (mm) estimated. 
[0043] 0.0mm was made into O f 0.0-0.5 were made into O, 0.5-2.0 were made into **, and 2.0- was made into 
x- The result of an adhesion test is shown in Table 2. 

[0044] As the can inside turned into a resin covering surface in the resin covering steel plate of the ordinary 
temperature acquired as mentioned above, it extracted by performing diaphragm ironing by the following 
process conditions, and the cover-printing can (DI can) was manufactured. 

[0045] Resin temperature in front of <process condition) 1. diaphragm ironing : diameter of ordinary 
temperature 2. plank: — 137mm3. diaphragm condition; — one-step contraction ratio H/D= 33/86mm phi 
two-step contraction ratio diameter of H/D=50/65mmphi4. cover-printing punch: — three-step ironing 
65.5mm — phi5. total ironing-rate: — 70.5% <the preece test of a can inside (resin covering surfaced — 
about DI can obtained by doing in this way In order to evaluate the soundness of a can inside (resin covering 
surface), the following preece tests were performed. 

[0046] Cu which deposited was observed after having put in the chemical-plating liquid of Cu containing a 
20g [A ] sulfuric acid and a 50g [/I. ] copper sulfate (CuS04.7H20j into the can, leaving it for 10 minutes 
and removing and rinsing liquid. 
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[0047] If the resin layer of a can inside has lack (pinhole), iron will be eluted from the lack section and 
permutation plating of the Cu will be carried out The result of a preece test is shown in Table 2. 
[0048] After heating a resin constituent covering steel plate as follows supposing the condition that can dry 
and print it can be burned after < evaluation of shock resistance of resin constituent coat> canning, and a 
can is heated according to a process etc., the impact aftercurrent trial was performed. 
[0049] After heating a resin covering steel plate as follows supposing the condition that can dry and print, it 
can be burned after canning and a can is heated according to a process etc., the impact aftercurrent trial 
was performed. After heating a resin covering steel plate in 210 degrees C and the oven for 10 minutes, it 
cooled to ordinary temperature and the 0.5kg iron ball was dropped from height of the steel plate side which 
has not covered the resin constituent to 30cm. After having used the steel plate as the base so that the side 
which swelled to convex might serve as a top face, and forming a wall by the resin of the shape of soft 
rubber at the end of a steel plate, brine was put into the side which swelled to convex 1.0%, the steel plate 
was made into the anode plate and the current value (mA) which flows when the electrical potential 
difference of +6V is applied by using as cathode the platinum installed near the swelling was measured. 
[0050] The result of an impact aftercurrent trial is shown in Table 2. 
[0051] 

[The example 1 of a comparison] In the example 1, it replaced with the resin constituent and the can which 
becomes like an example 1 a resin covering steel plate and after this was manufactured except having used 
crystalline polyester J 125. The same trial as an example was performed 

[0052] A result is shown in Table 2. Moreover, the intrinsic viscosity of crystalline polyester J125, and Tg. Tm 

and Tc are shown in Table 1, 

[0053] 

[The example 2 of a comparison] In the example 2, it replaced with the resin constituent and the can which 
becomes like an example 2 a resin covering steel plate and after this was manufactured except having used 
copolymerization PET-1 (cyclohexane dimethanol 20 mol % being contained as a dihydroxy component.). 
[0054] The same trial as an example was performed. A result is shown in Table 2. Moreover, the intrinsic 
viscosity of this copolymerization PET-1 and Tg are shown in Table 1. 
[0055] 

[The example 3 of a comparison] In the example 3, it replaced with the resin constituent and the can which 
becomes like an example 3 a resin covering steel plate and after this was manufactured except having used 
copolymerization PET-2 (cyclohexane dimethanol 30 mol % being contained as a dihydroxy component). 
[0056] The same trial as an example was performed. A result is shown in Table 2. Moreover, the intrinsic 
viscosity of these copolymerization PET-2 and Tg are shown in Table 1. 
[0057] 
[Table 2] 
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